Developing Teaching Material in Natural Science Subject Using Inductive Thinking Models to Improve Critical Thinking of 4th Grade Students by Kosmita, Sri et al.
IJIS Edu :Indonesian J. Integr. Sci. Education 2(1), 2020 
 
 
Copyright © 2020, IJIS Edu : Indonesian Journal of Science Education 63 
 
Developing Teaching Material in Natural Science Subject 
Using Inductive Thinking Models to Improve Critical Thinking of 4th Grade 
Students 
 
Sri Kosmita1 , Sukarno2 , Salamah3 
1,2,3 Program Studi Pendidikan Guru Madrasah Ibtidaiyah, Institut Agama Islam Negeri Bengkulu, 
Indonesia  
Jl. Raden Fatah Kec. Selebar Kota Bengkulu, Bengkulu 38211  
 
Coressponding Author E-mail: 
2sukarno@iainbengkulu.ac.id 
3salamah@iainbengkulu.ac.id 
 
Received: January 10th, 2020 Accepted: January 28th, 2020 Online Published: January 31st, 2020 
 
Abstrak 
There are lack of science student worksheet based on inductive thinking in the education system are. So the 
purpose of this study is to create appropriate and good student worksheet teaching material using inductive 
thinking model in science learning, and to test whether there are differences in students' critical thinking by 
using science teaching materials based on inductive thinking model compared to conventional teaching 
materials in SDN 66 Kota Bengkulu. This type of research is R&D (Research and Developmet), which was 
developed using the Borg and Gall model proposed by Sugiyono. The instruments in this study were 
questionnaire and essay test. The data analysis technique used is the "t" test. The results of the study that 
teaching materials are appropriate according to the material experts , teachers and the product is also good 
according to students. Teaching material about force in science using LKS based on inductive thinking 
model can improve the critical thinking of SDN 66 students in Bengkulu City. This is also evidenced by the 
results of the "t" test obtained at sig 0.00 <0.05. Thus Ha is accepted and H0 is rejected, which means that 
there is a significant difference between students who use science teaching materials based on inductive 
thinking models with conventional teaching materials at SDN 66 Bengkulu City. 
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INTRODUCTION 
The quality of education in Indonesia is 
considered by many to be still low. The low 
quality of Indonesian education is even more 
noteworthy with data from Indonesian Ministry 
of Youth and Sport which states that as many as 
37.06% of Indonesian youth only graduate from 
Elementary School (Raharjo, 2012). There are 
many factors that influence the graduates such as 
clear teaching goals, adequate teaching materials, 
appropriate teaching methodologies, and good 
ways of assessment. In the learning methodology 
there are two aspects that are most prominent, 
they are teaching methods and teaching media. 
As for teaching aids, teaching medium is one of 
the learning environments designed by the 
teacher (Alannasir, 2016; Carlson, 1982; Khosi’in, 
2019; Ondeng, 2007; Styawati & Rizal, 2017). 
One of the characteristics of good quality 
learning implementation is the use of good tools. 
Provision of skills gained from educational 
institutions is not sufficient to be used 
independently, because what is learned in 
educational institutions is often only fixated on 
theory, so students are less innovative and 
creative (Bibigul, Orynkul, Lyudmila, & Aelita, 
2015; Prasetyaningtyas, 2019). Therefore, the key 
to increasing Indonesia's competitiveness is by 
improving the quality of education and making 
new and creative breakthrough teachers in the 
education sector. 
Innovative teachers are those who are able 
to create something new in the form of resources 
that are up to date. Teachers are more open to 
new ideas, skilled communication and are willing 
to take risks, guiding students with sincerity and 
affection and showing respect towards the 
opinions of others. Innovative teachers can 
influence students in teaching and learning. 
Teacher must be able to create a teaching and 
learning process that helps students to learn 
actively and dynamically in meeting their needs 
and create a pleasant learning atmosphere. 
From the survey conducted by researchers 
through interviews towards teachers and students 
of Public Elementery School 66 Bengkulu City, 
along with the class observation, it turned out 
that there were still many teachers who did not 
understand their duties as teachers to be 
innovative and creative. Teachers used printed 
books more often than using Student 
Worksheets, teachers had difficulty in creating 
student worksheet based on innovative learning 
models and there were still many teachers not 
paying enough attention to students who did not 
understand the learning material, teachers did not 
take action against students who were not 
focused in the teaching and learning process. If 
the teacher did the learning process in such a way, 
then the teaching and learning process did not 
reflect the learning objectives. Supposedly, in the 
teaching and learning process teachers had to 
understand their assignments guideline and direct 
their students to be active in learning by 
motivating and approaching them in an effort to 
help students in solving material that was 
difficult, especially in science learning. Learning 
science was not only a collection of knowledge 
about objects or living things, but students also 
were given the opportunity to practice the science 
process skills, because they were expected to be 
able to think and have a scientific nature 
(Freestone & O’Toole, 2016; Kristyowati & 
Purwanto, 2019). Critical thinking is very 
necessary to develop attitudes and perceptions 
that support the creation of positive classroom 
conditions, acquire and integrate knowledge, 
broaden knowledge horizons, and actualize the 
meaningfulness of knowledge. Critical thinking is 
needed to face the modern world where all 
information is provided instantly. It also helps 
students improve understanding of the material 
being studied by critically evaluating arguments in 
textbooks, journals, discussion partners, 
including teacher arguments in learning activities. 
So students can use the potential of the mind 
optimally, so that they become careful readers 
and creative writers (Afat & Kadıoğlu Ateş, 2019; 
Amin, 2017; Buckingham & Scanlon, 2001; 
Riswanto & Dewi, 2017; Rudyanto, 2016). 
Considering the problems found by the 
researchers, the teacher is highly demanded to be 
more creative. Teacher must be able to develop a 
teaching material in the form of worksheets that 
can attract students’ attention, generate student 
motivation, and improve students' understanding 
of concepts in science teaching and learning 
activities. Student worksheet is one of the student 
learning tools that contains various activities that 
will be actively carried out by students. These 
activities can be in the form of observations, 
experiments, and asking questions 
Inductive models can help students gather 
information and test it carefully, processing 
information into these concepts. If this strategy 
used gradually, it can also improve students' 
ability to form concepts efficiently and increase 
the range of perspectives from which they view 
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information (Aditama, 2015; M. Prince & Felder, 
2007; M. J. Prince & Felder, 2006). 
Student Worksheets are teaching materials 
that have been packaged in such a way that 
students can learn teaching materials 
independently (Rudyanto, 2016; Rusnilawati, 
2016; Sulistyowati & Sugiman, 2014). Student 
worksheet does not only contain the assignment 
sheet but also a series of summary material to 
understand the questions given. Student 
worksheets contain a set of basic activities that 
must be carried out by students to maximize 
understanding in an effort to form basic abilities 
according to indicators of achievement of 
learning outcomes that must be pursued 
(Bathgate & Schunn, 2017; Selviani, 2019). Based 
on the understanding of Student Worksheets, 
then there is a it’s function itself. (Prastowo, 
2013) formulates the function of student 
worksheet as 1) As a teaching material that can 
minimize the role of educators, but more 
activates students; 2) As teaching materials that 
make it easier for students to understand the 
material provided; 3) As a concise and rich 
teaching material for the task of practicing; and 4) 
Facilitating the implementation of teaching to 
students. 
 
RESEARCH METHOD 
This article used Research and 
Development as research method. The procedure 
used referred to the steps developed by Borg and 
Gall. According to Borg & Gall, (1983) in Emzir, 
the steps in research and development are as the 
table 1. 
 
Table 1. Research and development steps 
Main procedures 
in Borg dan Gall 
Steps in Borg dan 
Gall 
Research and 
information collecting 
1. Research and 
information gathering 
 
Planning 2. Planning 
 
Develop preliminary 
form of product 
3. Development of 
initial forms of products 
field testing and 
product revision 
 
4. Initial field test 
5. Product revision 
6. Main field test 
7. Revised operational 
products 
8. Operational field 
testing 
Final product revision 9. Revision of the final 
product 
 
The type of study used here was research 
and development in the form of worksheet. 
Then, the product was tested through 
experiments. The subjects in this study were 4th 
grade students who were divided into two groups, 
they were 4th grade A as an experimental group 
and 4th grade B as a control group and the design 
was Pretest Only Control Design and Pretest 
Group Design 
 
 
 
 
 
 
 
In this design there were two groups, each 
randomly chosen (R). The first group was given 
treatment (X) and the other group was not. The 
treated group was called the experimental group 
and the untreated group was called the control 
group. The effect of the treatment was (O1: O2). 
In real research, the effect of treatment was 
analyzed by different tests, using statistical t-tests 
for example. If there was a significant difference 
between the experimental group and the group 
control, then the treatment given had a significant 
effect (Sugiyono, 2007) 
Data Collection Techniques used in this 
study were questionnaires to obtain information 
about students' responses to the learning used. 
The filling out of the learning response 
questionnaires was done at the end of the whole 
lesson. The questionnaires developed in this 
study used a Likert scale with four response 
categories: strongly agree (SA), agree (A), disagree 
(DA), strongly disagree (SDA), Neutral (N). 
choices were not given to avoid safe answers, 
thus required students to state their alignment 
with the statement given. A description test or 
essay test was a form of question that demanded 
students' answers in the form of a description 
using their own language. In the form of a test 
description students were required to think about 
using what was known about the questions that 
must be answered (SAREGAR et al., 2019; 
Sutarto, Indrawati, Prihatin, & Dwi, 2018). 
Data analysis techniques used two 
techniques, they were descriptive statistical 
analysis and inferential statistics. Descriptive 
statistical analysis was used to describe the 
response to the product produced such as 
R X O1 
R  O2 
Figure 1. Pretest-Only Control Design 
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Student Worksheet, while inferential statistics 
were used to test hypotheses with the "t" test. 
 
RESULTS AND DISCUSSION 
Results 
Presentation of the results of research in 
this study was to determine the competency 
standards, basic competencies, and indicators of 
success, develop evaluation items, develop and 
select subject material for the development of 
syllabus, lesson plans, worksheets for science 
subjects style materials, inductive thinking 
learning models, and research instruments about 
critical thinking essays. The subject matter 
developed aimed to provide knowledge to 
students about the science material. Furthermore, 
the assessment of media and electrical circuit 
material was obtained from the results of the 
validation by the media experts and the validation 
of the material experts. The student's assessment 
of the feasibility of this worksheet was obtained 
using student questionnaires. 
The product that had been through 
validation by the experts was then tested on 
respondents. The respondents of this product 
were 64 students of Public Elementery School 66 
Bengkulu City. The test was conducted in two 
different classes, they were 4th A Grade and 4th B 
Grade, which consisted of 32 students each. The 
product trial step was carried out by displaying 
product in the form of worksheets in front of the 
class, then distributing questionnaires to students. 
Presentation of the results from the 
development of the science worksheet subject 
obtained from the results of the validation of the 
media expert and the validation of the material 
expert, as well as the students' perceptions, were 
presented in table 2: 
 
Table 2. Total Respondent Scores 
 Grade 4 A Grade 4 B 
No Respondent 
scores 
Number 
(F) 
Mean 
(X1) 
FX1 Respondent 
scores 
Number 
(F) 
Mean 
(X12) 
FX2 
1 32 1 2.67 2.67 31 3 2.58 7.74 
2 36 5 3.00 15.00 35 7 2.92 20.44 
3 40 8 3.33 26.64 39 6 3.25 19.5 
4 43 8 3.58 28.64 41 4 3.42 13.68 
5 45 7 3.75 26.25 43 7 3.58 25.06 
6 48 3 4.00 12.00 46 5 3.83 19.15 
    111.20    105.57 
 Average scores 3.475    3.30 
 
From the results of small group tests 
conducted towards the students, the results were 
displayed in table 3 : 
 
Table 3. Frequency distribution of small group test 
response values 
No Scores Number Description 
1 85 1 Very good 
2 80 1 Very good 
3 75 1 Good 
4 70 1 Good 
5 65 1 Enough 
 
 
 
The results of improvements (after 
revision from expert judgement) that researchers 
made is visually can be seen in the figure 2. 
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Cover of Student Worksheet Using Inductive 
Thinking Model 
Preface 
 
 
List of contents Worksheet User Guide 
Figure 2. Student Worksheet after the revision 
 
 
From the results of a large group trial, the 
frequency distribution of the score in 
experimental class was as seen as table 4 
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Table 4. Frequency distribution of scores in large 
group test  
No Scores Number Description 
1 90 3 Very good 
2 85 7 Very good 
3 80 8 Good  
4 75 8 Good  
5 70 5 Good  
6 65 1 Enough  
 
d. Test Result Data 
1) Experiment Class Test Results Data 
Based on the results of essay tests given to 
the experimental group, the total score was 2595 
from 32 students with an average value of 81.09. 
2) Control Class Test Result Data 
Based on the results of the essay test given 
to the control group, the total score was 1605 
from 32 students with an average value of 50.15. 
2. Normality and Homogeneity Test 
a. Normality test 
1) Test the normality of the experimental 
class 
 
Table 5. Tests of Normality 
 
1). Test the normality of the control class 
 
Table 6. Tests of Normality 
The tabale 5 and 6 above show that each 
variable is greater than 0.05. (0.093> 0.05 for the 
experimental class and 0.083> 0.05 for the 
control class). It means that the two data were 
normally distributed. 
b. Homogeneity Test 
Table 7. Test of Homogeneity of Variance 
 
 
Levene 
Statistic df1 df2 Sig. 
Test 
result 
Based on Mean 1,871 1 62 ,176 
Based on Median 1,429 1 62 ,237 
Based on Median 
and with 
adjusted df 
1,429 1 56,713 ,237 
Based on 
trimmed mean 
1,936 1 62 ,169 
The table 7 shows that the significance value of 
each variable is greater than 0.05. Likewise, the 
significance value of the homogeneity test results 
of 0.169> 0.05, which means that both data are 
homogeneous. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Kolmogorov-Smirnova Shapiro-Wilk 
Statistic df Sig. 
Statisti
c 
df Sig. 
Resu
lt 
,131 32 ,173 ,943 32 ,093 
a. Lilliefors Significance Correction 
Tabel 4.9. Tests of Normality 
 
Kolmogorov-Smirnova Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
Result 
,145 32 ,083 ,952 32 
,16
4 
a. Lilliefors Significance Correction 
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The results of the output with the "t" test 
analysis shows that the sig value <0.05 (0.00 
<0.05). Then Ha is accepted and H0 is rejected so 
it can be concluded that there were differences in 
students' critical thinking between students who 
used teaching materials Science student 
worksheet subjects based on inductive thinking 
learning models with students who used 
conventional learning teaching materials in Public 
Elementery School 66 Bengkulu City. 
 
Discussion 
After the total score of the answers from 
the respondents was collected, the next step is 
making the decision based on the classification 
table of respondents' perceptions towards 
student worksheet teaching material product. It is 
presented in the table 9:  
 
Table 9. Classification of Student Perceptions of LKS 
teaching material products using inductive thinking 
models 
No Score mean Description 
1 
2 
3 
4 
 3.25 – 4 
 2,5 – 3.25 
 1.75 – 2.5 
 1.00 – 1.75 
Very good  
Good  
Bad  
Very bad 
 
Table 2. shows that the total score of the 
answers obtained from students' assessments of 
student worksheet teaching material product 
model in 4th A grade was 111.20, with the average 
answer for all students was 3,475. If the results 
are consulted with table 9 which shows the 
classification of perceptions based on the number 
of answers, then the criteria of the outcomes is 
"Very Good", because it is included in the class 
interval> 3.25 - 4 
The same method was done in 4th B grade, 
for the total number of answers in 4th B grade was 
105.57, while the average was 3.30. If the results 
are consulted with a classification table based on 
the total score of the answers, then it is 
categorically "Very Good", because it is included 
in the interval class> 3.25 - 4 
Table 2 shows that the total score of the 
answers obtained from students' perceptions 
towards student worksheet teaching material 
product using the inductive thinking model in 4th 
A grade is 111.20, with an average answer of all 
3.475 students. If the results are consulted with 
table 9 namely the classification of attitudes based 
on the number of answers, then it is categorically 
"Very Good", because it is included in the class 
interval> 3.25 - 4 
The same method is done in 4th B grade, 
for the total number of answers in 4th B grade is 
105.57, while the average is 3.30. If the results are 
consulted with a classification table based on the 
total score of the answers, then it includes "Very 
Good", because it is included in the interval 
class> 3.25 - 4 
From the results of the table 2, the average 
respondent's answers in the form of a diagram is 
in figure 3: 
 
 
 
  Levene's Test for 
Equality of 
Variances t-test for Equality of Means 
  
F Sig. t df 
Sig. (2-
tailed) 
Mean 
Difference 
Std. Error 
Difference 
95% Confidence 
Interval of the 
Difference 
  Lower Upper 
berpikir 
kritis 
Equal 
variances 
assumed 
4.131 .046 11.319 62 .000 30.938 2.733 25.474 36.401 
Equal 
variances 
not 
assumed 
  
11.319 49.963 .000 30.938 2.733 25.447 36.428 
Table 8. Independent Samples Test 
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Figure 3. Diagram of mean in respondents’ answers 
 
From the diagram in figure 3 appears that 
the average of respondents’ answers to the 
student worksheet teaching material product 
using the inductive thinking model in 4th A grade 
is 111.20, with the average answer for all students 
3,475, which is in Green. If the results are 
consulted with table 9 which is about 
classification of perceptions based on the number 
of answers, then including "Very Good" ,. This is 
clearly also seen from the results obtained in class 
IV-B, for the total score of answers in class IV-B 
is 105.57, while the average is 3.30. which is 
colored Blue. If the results are consulted with a 
classification table based on the total score of the 
answers, then the result is "Very Good", 
The data above supports the process of 
student learning activities using student 
worksheet teaching material products with 
inductive thinking models, where in the process 
of learning students seemed to think more 
creatively for learning and students understood 
learning materials more easily. This is supported 
by the comparative test of the two groups by 
researchers with the "t" test with the help of the 
SPSS 18 program, where a Sig of <0.05 (0.00 
<0.05) and analysis results to> tt (11,375> 2,042) 
was obtained. From the results of the "t" test, Ha 
is accepted and H0 is rejected so it can be 
concluded that there are differences in students' 
critical thinking between students who used 
student worksheet based on inductive thinking 
learning models with students who used 
conventional learning teaching materials in Public 
Elementery School 66 Kota Bengkulu. Thus the 
teaching materials of science learning worksheets 
using inductive thinking models were better than 
the worksheets used previously in school. As 
explained previously, worksheet is a student 
learning tool that contains various activities that 
will be actively carried out by students. These 
activities can be in the form of observations, 
experiments, and asking questions (Bedimo-
Rung, Gustat, Tompkins, Rice, & Thomson, 
2016; Gestsdóttir, van Boxtel, & van Drie, 2018; 
Huijgen, van de Grift, van Boxtel, & Holthuis, 
2017; Smith, Jones, Gilbert, & Wieman, 2013; 
Stearns, Morgan, Capraro, & Capraro, 2012). 
Worksheets are teaching materials that are 
packaged in an integrated manner so as to enable 
students to learn the material independently. 
The results of this study are also reinforced 
by Karli (2012) who stated that thinking activities 
could be carried out by teachers through the 
teaching and learning process by involving their 
thoughts through learning models. Learning 
models can develop thinking skill such as 
inductive thinking (Agustriana, 2019; Deeley, 
2010; Hamilton, Ying, & Leskovec, 2017; Imran 
& Suryani, 2018; Khosi’in, 2019; Moyano-
Fuentes & Sacristán-Díaz, 2012; Olivares & 
Escorza, 2012). Through this learning model, 
students can be more critical in solving problems 
in daily life. This research is also supported by 
Putri, Ardana, & Ganing, (2014) who stated that 
the Integrative-based inductive learning model is 
a strategy to help students develop higher and 
creative thinking skills through observation, 
comparing, finding patterns and generalizing. 
Thus the problems faced by students and 
teachers in the teaching and learning process of 
science subject in elementary schools can be 
solved effectively. 
0
10
20
30
40
50
3.475
7.74
20.44 19.5
13.68
25.06
19.15
3.3
Kelsa IV.A Jml
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Kelas IV.B Rerata
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CONCLUSION 
Based on the assessment of material 
experts and teachers and students' perceptions, 
the teaching material based on science learning 
models based on inductive thinking models 
obtains good results and is applicable in use as 
learning material. 
There is a significant difference between 
students who use science teaching materials 
based on inductive thinking models with 
conventional learning teaching materials at SDN 
66 Bengkulu City in improving students' critical 
thinking using SPSS at sig 0.00 <0.05 and with 
manual scores "T" count <"t 'table (11.375 
<2.042). 
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